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Mental Retardation

The frequency of severe mental retardation in Japanese A-bomb sur-
vivors exposed at 8-15 weeks of gestational age has been found to increase
more steeply with dose than was expected at the time of the BEIR III
report. The data now reveal the magnitude of this risk to be approximately
a 4% chance of occurrence per 0.1 Sv, but with less risk occurring for expo-
sures at other gestational ages. Although the data do not suffice to define
precisely the shape of the dose-effect curve, they imply that there may be
little, if any, threshold for the effect when the brain is in its most sensitive
stage of development. Pending further information, the risk of this type of
injury to the developing embryo must not be overlooked in assessing the
health implications of low-level exposure for women of childbearing age.

RECOMMENDATIONS

There are a number of important radiobiological problems that must
be addressed if radiation risk estimates are to become more useful in
meeting societal needs. Assessment of the carcinogenic risks that may be
associated with low doses of radiation entails extrapolation from effects
observed at doses larger than 0.1 Gy and is based on assumptions about
the relevant dose-effect relationships and the underlying mechanisms of
carcinogenesis. To reduce the uncertainty in present risk estimation, better
understanding of the mechanisms of carcinogenesis is needed. This can be
obtained only through appropriate experimental research with laboratory
animals and cultured cells.

While experiments with laboratory animals indicate that the carcino-
genic effectiveness per Gy of low-LET radiation is generally reduced at low
doses and low dose rates, epidemiological data on the carcinogenic effects
of low-LET radiation are restricted largely to the effects of exposures at
high dose rates. Continued research is needed, therefore, to quantify the
extent to which the carcinogenic effectiveness of low-LET radiation may be
reduced by fractionation or protraction of exposure.

The carcinogenic and mutagenic effectiveness per Gy of neutrons
and other high-LET radiations remains constant or may even increase
with decreasing dose and dose rate. For reasons which remain to be
determined, the relative biological effectiveness (RBE) for cancer induction
by neutrons and other high-LET radiations has been observed to vary
with the type of cancer in question. Since data on the carcinogenicity
of neutrons in human populations are lacking, further research is needed
before confident estimates can be made of the carcinogenic risks of low-
level neutron irradiation for humans. Similarly, the relative mutagenic
effectiveness of neutron and other high LET radiation varies with the